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(54) Telephone system 

(57) To ease the wait time of a telephone user, a 
"ready" signal is provided to the calling telephone from 
the receiving telephone to Inform the caliing telephone 
that it has advanced to the front of the queue. Thus, a 
calling party need not wait on the line with the receiver 
pressed against his or her ear. Instead, the calling party 
can put the phone down (off-hook) and go about his or 
her business until receiving the ready signal. The ready 



signal can be provided visually and/or audibly. The 
ready signal can be enabled by the calling party. The 
ready signal can also be terminated by the catling party 
to enable the Initiation of communication. The "ready en- 
able", "ready", and "ready termination" signals can be 
originated by pressing specialty keys associated there- 
with or can be assigned predetermined sequences of 
keys from a traditional telephone key pad. 
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Description 



IVIodem telephone systems have many features in- 
tended to Improve the efficiency of communication. For 
example, a business which depends upon customer-in- 
itiated telephone calls can configure a telephone system 
to insure that incoming callers no longer receive a busy 
signal when all of the incoming lines are in use. Instead 
of receiving a busy signal, each incoming caller will be 
placed in a queue to be handled in turn by the next avail- 
able operator. Although such a system helps prevent 
lost business by substantially reducing or eliminating the 
receipt of a busy signal by an incoming caller, it does 
not solve all the problems for the business receiving the 
calls. In place of the traditional busy signal, an incoming 
caller may now experience a lengthy wait time while 
waiting for his or her turn in the queue. 

If the wait time is unnecessarily long, the incoming 
caller may choose to discontinue the call prior to com- 
pletion of the wait time. As a result, the business receiv- 
ing the incoming call may lose a customer. Altematively, 
the Incoming caller may experience an increased level 
of frustration while he or she waits for his or her tum In 
the queue, thus causing the ensuing conversation to 
have a tone which Is less than optimal to the business 
receiving the call. Part of the increased frustration level 
is due to the fact that the incoming caller must wait, with 
their telephone instrument pressed to their ear, until it Is 
that caller's turn. Thus, the incoming caller is prevented 
from carrying on other activities while waiting for his or 
her tum in the queue. 

We will describe a system and method whereby an 
incoming caller's wait In the queue is less frustrating to 
the incoming caller. As a result, the business receiving 
the incoming calls will experience fewer lost or frustrated 
customers. 

We will describe a telephone system wherein a 
"ready" signal is sent from the recipient of the telephone 
call to the initiator of the telephone call when the initiator 
has moved up in the queue to the point where commu- 
nication can commence between the initiator and the re- 
cipient. As a result, the telephone call initiator need not 
remain in a position of listening to his or her telephone 
instrument until the recipient is ready 

The system can provide a ready signal in either au- 
dio or video form. For example, the system can provide 
an alarm or a tone which is heard by the telephone call 
initiator as it is broadcast from his or her telephone In- 
strument. The system may also provide a visual ready 
signal such as a light associated with the telephone call 
initiator's telephone which is illuminated when the recip- 
ient of the telephone call is ready. 

The system can allow for either automatic initiation 
of the ready signal by the recipient's telephone process- 
ing system or manual initiation by an operator of the re- 
cipient's telephone. Manual operation can include the 
pressing of a button specifically assigned to the function 
of Issuing a ready signal (a "ready button"), or can alter- 



natively comprise pressing a predetermined sequence 
of buttons contained in a conventional telephone key 
pad. 

Similarly, the initiator of the telephone call can have 
5 the option of setting the ready function via either a spe- 
cial button or a predetemnined sequence of buttons con- 
tained in the conventional key pad. The telephone call 
initiator can also have the option of temninating the ready 
signal in order to begin communicating with the recipi- 
10 ent. The system can allow for termination of the ready 
signal, by, for example, pressing a button specifically as- 
signed to this function, pressing any button on the tele- 
phone key pad, pressing a predetermined sequence of 
buttons on the telephone key pad or pressing the switch 
IS hook of the telephone. 

Brief Descriotlon of the Drawinos 

These and other objects of the present invention will 
20 be apparent to one of ordinary skill upon review of the 
specification and figures wherein: 

Figure 1 shows a high level telephone connection 
topology; 

25 Figure 2 shows an example of a telephone in ac- 
cordance with one embodiment of the invention; 
Figure 3 shows an example of a telephone in ac- 
cordance with another embodiment of the inven- 
tlOT; 

30 Figure 4 shows an example of a telephone in ac- 
cordance with still another embodiment of the in- 
vention; and 

Figure 5 shows an example of a telephone in ac- 
cordance with yet another embodiment of the inven- 
35 tion. 

Detailed Description 

Although the primary use of the present invention 
40 is envisioned In a situation where a large number ot cus- 
tomers are calling a business and competing for a small 
number of incorhing telephone lines, the Invention is 
herein described with relation to one incoming caller and 
one telephone call recipient for purposes of simplicity. 
45 Figure 1 shows telephones 1 05 and 1 07 connected 
via switching network 109. Presume a caller initiates a 
telephone call from telephone 1 05 to telephone 1 07. To 
do so, a caller using telephone 105 dials the telephone 
number associated with telephone 107. Switching net- 
work 109, upon receipt of the telephone number for tel- 
ephone 107, sends a ringing signal to telephone 107, 
causing telephone 107 to ring. If, however, telephone 
107 is already in use, the traditional result Is that a busy 
signal is sent to telephone 105 via switching network 
109. The caller on telephone 105 is then forced to retry 
the call at a later time. 

If telephone 107 is a modern telephone system, on 
the other hand, in place of a busy signal, telephone 105 
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may receive a prerecorded statement indicating that the 
target telephone (telephone 107) is busy and that the 
call initiated by telephone 105 will be handled in tum. 
As a result, the caller using telephone 105 will stay on 
the line until his or herlum comes up. Alternatively, the 
caller on telephone 105 can decide not to wait on the 
line and then choose to either retry the call at a latertime 
or call somebody else to communicate. If the target re- 
cipient (telephone 107) is a business, the latter choice 
by the caller can be very costly. 

The present arrangement provides an additional 
option which minimizes the negative impact on the caller 
of having to wait for his or her turn to communicate. Via 
the present invention, the caller using telephone 105 
can put the handset from telephone 1 05 down on a desk 
or table upon which telephone 105 is sitting and go 
about his or her business until receiving a ready signal 
from telephone 107. The system can provide for the 
ready signal In the form of one or more of a visual signal 
such as a light on telephone 105 which illuminates, a 
ringing of telephone 1 05, and an audible alarm similar 
to the alarm currently heard when a telephone handset 
is advertently left off-hook. 

Figure 2 shows an example of a telephone in ac- 
cordance with one embodiment of the present Invention. 
Telephone 202 is a conventional telephone with the ad- 
dition of "ready button" 204. If a telephone such as tel- 
ephone 202 is used for telephone 1 07 in the example of 
Figure 1 , the operator of telephone 107 can press ready 
buttori,204 when preparing to handle the next call in the 
queue in order to provide an indicator to the associated 
caller that it is now that caller's turn. Most likely, the op- 
erator of telephone 1 07 would first speak into the instru- 
ment and listen to hear If the calling party is still on the 
line. If so, the use of ready button 204 is unnecessary 
If, however, the user of telephone 107 does not hear a 
response to a verbal inquiry, then ready button 204 can 
be pressed in order to send a ready signal to telephone 
105. 

The ready signal may take many forms. In one form, 
it is exactly the same as the signal currently received 
when a telephone is inadvertently left off the hook. Thus, 
the user of telephone 105 can merely place the instru- 
ment down on a table or desk (still off-hook) and go 
about his or her business until hearing the familiar off* 
hook tone. At this time, the initiator of the phone call can 
pick up the instrument and begin communicating with 
the operator of telephone 107. Of course, for this com- 
munication to occur, the "off-hook" tone must be termi- 
nated. One nrmnner of terminating the off-hook tone is 
to have the off-hook tone last for a predetermined short 
duration, such as two or three seconds. Aitemativeiy 
the caller from telephone 105 can press a predeter- 
mined series of buttons, such as * 5, in order to terminate 
the off-hook tone. Alternatively, the system can allowthe 
caller to press any of the keys on the key pad of tele- 
phone 105 to terminate the off-hook tone. Alternatively, 
the caller can press the switch hook button or buttons 



(those buttons which are suppressed by the hand set 
when the telephone Is hung up) to terminate the "off- 
hook" tone. 

Alternatively, the system can use a tone which dif- 
s fers from the off-hook tone as the ready signal so that 
the caller from telephone 105 can distinguish between 
the traditional off-hook tone and the ready signal. This 
configuration provides a benefit since a loss of tele- 
phone connection between telephones 105 and 107 
10 may result in the transmission of an off -hook tone to tel- 
ephone 105. thus providing the traditional signal that tel- 
ephone 105 is off the hook. Therefore, a tone which a 
user can distinguish from the traditional off-hook tone 
allows the caller to invnediately know upon hearing the 
^5 tone whether It is an indication that the other party is 
now on the line or an indication that the call is discon- 
nected. 

As discussed above, the ready signal in one em- 
bodiment of the present invention can take the form of 

20 an audio signal which is transmitted from the hand set 
of telephone 1 05. If the audio signal selected Is the same 
as the off-hook signal, then the present inventbn pro- 
duces a second condition for generation of the off -hook 
signal. As discussed above, the traditional basis for gen- 

25 e rating the off-hook tone is that the telephone has been 
off the hook for a predetermined period of time. This can 
be considered 'Condition 1 ". The present invention also 
provides "Condltioh 2" for generating the off-hook tone, 
which is that the person using telephone 107 presses a 

30 button such as ready button 204 while the connection is 
established between telephones 1 05 and 107. To imple- 
ment this embodiment of the Invention, a controlling 
mechanism In switching network 109 must be updated 
to issue the signals associated with the off-hook tone 

35 upon the occurrence of either condition 1 or condition 2 
Instead of its current operational scheme wherein these 
signals are only sent on the occurrence of condition 1 . 

Figure 3 shows in greater detail the connection be- 
tween telephone 1 07 and a front end portion of switching 

40 network 109 for an exemplary Implementation of one 
embodiment of the Invention. In this configuration, the 
traditional off-hook tone Is also used as the ready signal. 
Front end portion 301 of switching network 109 includes 
a Subscriber Line integrated Circuit (SLIC) 303, a Dual 

45 Tone Multi-Frequency (DTMF) detector/decoder 305 
and a microcontroller 307. Telephone 107 Is connected 
to front end portion 301 via a twisted pair of wires called 
Tip and Ring. 

The Tip and Ring wires carry voice signals along 

so with DTMF tones. Voice signals comprise various In- 
band frequencies from 300 Hz to 3 KHz, whereas DTMF 
tones are combinations of two pure tones of inband fre- 
quencies. The voice signals and DTMF tones are sup- 
plied to front end portion 301 as analog signals by the 

55 Tip and Ring wires. These analog signals are digitized 
by sue 303 and fed to DTMF detector 305. 

Whenever a button of the telephone keypad is 
pressed, the DTMF detector detects the digitized tones 
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and decodes the digital information to identify tlie Icey 
tliat was pressed. Information identifying the key that 
was pressed is then passed to microcontroller 307. Sim- 
ilarly, a combination of pure tones assigned to ready but- 
tdn 204 are carried in analog form over theTip and Ring 
wires. The analog signal is then digitized by SUC 303 
and sent to DTMF detector 305. where the digital infor- 
mation corresponding to the ready button is recognized. 
As a result, an indicator that the ready button was 
pressed is sent from DTMF detector 305 to microcon- 
troller 307. 

Microcontroller 307, in response to the Indicator re- 
ceived from DTMF detector 305, sends a ready signal 
to the telephone currently communicating with tele- 
phone 107. In the present example, the ready signal 
comprises the off-hook signal and the telephone com- 
municating with telephone 107 is telephone 105 (Figure 
1). Thus, microcontroller 307 causes the issuance of an 
off -hook signal to telephone 105. 

Thus, in this example, microcontroller 307 causes 
an off-hook tone to issue to telephone 1 05 upon the oc- 
currence of either condition 1 (telephone 105 off the 
hook and not connected to another telephone for a pre- 
determined period of time) or condition 2 (a ready button 
pressed on the telephone connected to telephone 1 05). 

In addition to, or instead of, the audio signal, the 
ready signal can take the form of a visual signal, such 
as the illumination of a light associated with telephone 
1 05. An example is shown in Figure 4 as light 401 . The 
pressing of button 204 at telephone 107 (Figure 1) re- 
sults in the illumination of light 401 at telephone 105. 
Thus, the calling party may engage in activities within 
visual range of telephone 1 05 while waiting for his or her 
turn to communicate with telephone 107, even if the en- 
vironment is sufficiently noisy such that the audio alarm 
described above could not be heard. 

It is possible that calling parties may not wish to re- 
ceive a ready signal as described above. In such a case, 
it may be preferable to have the ready signal transmitted 
only upon an appropriate selection by the calling party 
For example, at the time the call is received by tele- 
phone 107, a prerecorded message could be sent to tel- 
ephone 105 stating: 

All our operators are busy. Please remain on the 
line and your call will be handled in turn. If you would 
like to receive a ready signal, you may press the ready 
enable button on your telephone. Please do not hang 
your phone up. It you press the ready enable button, a 
ready signal will be transmitted from the handset of your 
phone when it is your turn. 

In accordance with the aforementioned embodi- 
ment, Figure 5 shows an alternative version of tele- 
phone 202 which includes "ready enable" button 502. 
Thus, only if the caller has pressed ready enable button 
502 on telephone 105 will a ready signal originated from 
telephone I07be transmitted to telephone 105. 

As described above, the ready signal and the ready 
enable signal are originated by pressing unique buttons 



which are In addition to those currently contained In a 
telephone key pad. Alternatively, these functions can be 
carried out using the keys of a traditional telephone key 
pad by assigning a specific sequence of keys to each 
5 function. For example, instead of referring to a ready en- 
able button, the above recording could say in part, "If 
you wish to receive a ready signal, press STAR 21 Sim- 
ilarly, instead of pressing ready button 204, the operator 
of telephone 107 could press a previously assigned se- 
10 quence of buttons, such as # 7, to accomplish the same 
function. 

In a similar manner, the system configuration can 
allow the recipient of a ready signal to terminate the 
ready signal by pressing either a unique "ready termi- 
te nation' button, a predetermined sequence of buttons, or 
any button on the key pad. Alternatively, since the tele- 
phone receiver is off the hook, the switch hook buttons 
can be used to terminate the ready signal. 

In an altemative embodiment, either the ready sig- 
20 nal or the ready termination signal can be initiated 
through voice recognition. For example, the system can 
issue a ready signal upon recognition of a voice signal 
into telephone 107. Similarly, the system can terminate 
the ready signal upon recogiitlon of a voice signal Into 
2S telephone 105. 

This configuration can take the form of various al- 
ternative implementations. For example, issuance or 
termination of the ready signal can occur on the recog- 
nillon of any voice signal, Alternatively, issuance or ter- 
30 mination of the ready signal can occur on the recognition 
of specific voice signals previously identified to be rep- 
resentative of the voices of authorized users. In this ex- 
ample, specific users would thus be identified as author- 
ized users of each telephone. Alternatively. Issuance or 
35 termination of the ready signal can occur on the recog- 
nition of specific voice signals previously identified to be 
associated with specific voice commands. In this exam- 
ple, the telephone users would be instructed to verbally 
issue appropriate commands, such as "READY" or 
40 -TERMINATE" into the telephone. The appropriate ac- 
tion would then occur upon recognition of the associated 
command. 

As described above, various methodologies are 
provided to ease the wait time of a telephone user. While 
45 several embodiments of the invention have been de- 
scribed, It will be understood that it is capable of further 
modifications, and this application is intended to cover 
any variations, uses, or adaptations of the invention, fol- 
lowing in general the principles of the invention and in- 
so eluding such departures from the present disclosure as 
to come within knowledge or customary practice in the 
art to which the invention pertains, and as may be ap- 
plied to the essential features hereinbefore set forth and 
falling within the scope of the invention or the limits of 
ss the appended claims. 
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Claims 

1 . A telephone system comprising a switching network 
and a plurality of telephones connected via the 
switching network, each of the telephones compris- 
ing: 

means for initiating an outgoing call to a receiv- 
ing telephone; 

means for receiving an incoming call from a 
calling telephone; 

means for placing the incoming call into a 
queue; and 

means for initiating a ready signal to be provid- 
ed to the calling telephone, the ready signal in- 
fomiing a calling party located near the calling 
telephone that the incoming call is now at the 
front of the queue such that communication can 
begin between a receiving party and the calling 
party. 

2. A telephone system as recited In claim 1 , wherein 
the ready signal ie an audio signal. 

3. A telephone system as recited in claim 1 , wherein 
the ready signal is a visual signal. 

.4. A telephone system as recited in claim 2, wherein 
the audio signal is an off-hook signal. 

6. A telephone system as recited in claim 3, wherein 
the visual signal is provided by illuminating a light 
associated with the calling telephone. 

6. A telephone system as recited in claim 1 , wherein 
the means for initiating a ready signal comprises a 
ready button associated with each telephone, such 
that the ready signal Is initiated when the ready but- 
ton ie pressed. 

7. A telephone system as recited in claim 1 , wherein 
the means for initiating a ready signal comprises a 
predetermined series of buttons on a keypad asso- 
ciated with each telephone, such that the ready sig- 
nal is initiated when the predetermined series of 
buttons' is pressed. 

8. A telephone system as recited In claim 1 , wherein 
each telephone further comprises: 

means for receiving a ready signal from the re- 
ceiving telephone indicating that the outgoing 
call is now at the front of a queue associated 
with the receiving telephone; and 
means for terminating the ready signal from the 
receiving telephone. 

9. A telephone system as recited in claim 8, wherein 



the means for temninating the ready signal compris- 
es a ready termination button associated with each 
telephone, such that the ready signal is terminated 
when the ready termination button is pressed. 

5 

10. A telephone system as recited in claim 8, wherein 
the means for terminating the ready signal compris- 
es a predetermined series of buttons on a keypad 
associated with each telephone, such that the ready 

10 signal is terminated when the predetemrtined series 
of buttons is pressed. 

11. A telephone system as recited in claim 8, wherein 
the means for terminating the ready signal compris- 

is es a keypad associated with each telephone, such 
that the ready signal is terminated when any bunon 
on the keypad is pressed. 

12. A telephone system as recited In claim 8, wherein 
20 the means for terminating the ready signal compris- 
es a switch -hook associated with each telephone, 
such that the ready signal is terminated when the 
switch-hook is pressed. 

2S 13. A method of receiving a plurality of incoming tele- 
phone calls at a receiving telephone, comprising the 
steps of: 
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placing the telephone calls in a queue based 
on an order of receipt associated with the tele- 
phone calls; 

moving the telephone calls up one place In the 
queue upon completing a telephone call previ- 
ously contained in the first place in the queue; 
sending a ready signal to a calling telephone 
associated with a telephone call that is newly 
moved into the first place in the queue by the 
moving step; and 

communicating with the calling telephone until 
completing the telephone call with the calling 
telephone. 

A method as recited in claim 13, wherein the ready 
signal is sent by pressing a ready button associated 
with the receiving telephone. 



15. A method as recited in claim 13, wherein the ready 
signal Is sent by pressing a predetermined series of 
buttons on a keypad associated with the receiving 
telephone. 

16. A method as recited in claim 13, further comprising 
the step of enabling, from the calling telephone 
when the telephone call Is placed in the queue, the 
transmission of the ready signal from the receiving 
telephone to the calling telephone when the tele- 
phone call is newly moved into the first place in the 
queue. 
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17. A method as recited in claim 16, wherein the step 
o1 enabling comprises pressing a ready enable but- 
ton associated with the calling telephone in re- 
sponse to a query from the receiving telephone. 

s 

18. A method as recited in claim 16, wherein the step 
o1 enabling connprises pressing a predetermined 
series of buttons on a keypad associated with the 
calling telephone in response to a query from the 
receiving telephone. 

1 9. A method as recited in claim 1 3, further comprising 
the step of terminating the ready signal at the calling 
telephone. 

20. A method as recited in claim 19. wherein the termi- 
nating step comprises pressing a ready termination 
button associated with the calling telephone. 

21 . A method as recited in claim 1 9, wherein the termi- 20 
nating step comprises pressing a predetermined 
series of buttons on a Iceypad associated with the 
calling telephone. 

22. A method as recited in claim 1 9, wherein the termi- 2S 
nating step comprises pressing any button on a key- 
pad associated with the calling telephone. 

23. A method as recited in claim 1 9. wherein the termi- 
nating step comprises pressing a switch-hook as- 30 
sociated with the calling telephone. 
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FIG. 3 
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FIG. 4 
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